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Measuring Teacher Quality 

• There has been a movement to quantify 

teacher quality so that we can better 

distinguish good teachers from bad teachers. 

• This has led to the introduction of value-added 

models. 
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Value-Added Models (VAM) 

• Aijst is a student’s test performance in a given 

year. 

• Aijs,t-1 is a student’s test performance in a the prior 

year. 

• X denotes a list of student observables (race, 

gender, socioeconomic status, etc.) 

• θ is a series of dummy variables for each teacher. 
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VAM continued 

• The benefit of using VAM is that we can get a 
measurement of how much a teacher impacts a 
student’s test performance when we control for a bunch 
of student factors. 

• However, there is still some controversy over the use of 
VAM to measure teacher quality. 

– First, the estimates may be subject to bias (i.e. the estimates 
of teacher quality may below or above the teacher’s true 
quality). 

– Second, the estimates tend to bounce around from year-to-
year. So, someone that is labeled as a high-quality teacher 
this year may be labeled as a low-quality one next year. 
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Use of VAM in school districts 

• Despite the controversy around VAM’s 

accuracy, some schools are starting to use it as 

a policy mechanism. 

– Florida and Ohio use VAM as a part of their annual 

teacher evaluations. 

– Michigan has talked about using VAM similar to 

Florida and Ohio 

– Chicago, NYC, and DC have all implemented 

VAM as a way of measuring teacher performance. 
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Using VAM to improve the teaching 

force. 

• There is a distribution of teachers. Some 

teachers are really good, some are really bad, 

and a lot are somewhere in the middle. 

• What if we were to use policies that removed 

the worst teachers and replaced them with new 

teachers? 
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Thought Experiments on Teacher 

Layoffs 
• Hanushek – “Teacher Deselection” 

– Thought experiment about “deselecting” the bottom 5-10 % 
of teachers. 

– Hanushek states that numerous methods that are currently 
being used to improve teacher quality are not working. 

– Since we have not succeeded in remediating the lowest 
performing teachers, one alternative would be to remove 
them and replace them with new teachers. 

– Assumes teachers that are fired can never be rehired in a 
district. 

– Simulations show that such a firing policy would lead to 
substantial student performance gains. 
• Student performance would rise 0.2 standard deviations 
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Additional Simulation of Teacher 

Layoffs 

• Goldhaber performs a similar simulation to 

Hanushek. 

• Goldhaber shows that if principals were to 

replace the bottom teachers with average 

teachers, student performance would be 

expected to rise 20%. 
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Potential Issue with Simulations 

• Rothstein highlights an issue with the 
simulations used to discuss student 
performance increases from teacher layoffs. 

• In particular, there is not an infinite supply of 
teachers. 

• So, in the long-run, the constant firing of the 
bottom 5% will eventually lead to a point 
where the schools are firing teachers that are 
better than the average teacher. 
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Real World Examples 

• There have been studies on three different 

policies that are related to giving 

principals/schools more control over layoffs 

– Chicago in the mid-2000’s 

– Washington, DC starting in 2009-2010 

– Rockford, IL in 2010. 
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Chicago in the mid-2000’s 

• Chicago wanted to improve student performance by 
removing the worst teachers 

• To this end, Chicago gave principals more authority over 
laying off untenured teachers. 

• Under the new system, principals would log into a system 
that listed all untenured teachers within their school. 

• The principal could then click a box which indicated that 
the teacher would be fired. 
– Compare this to the standard lay off process that requires a 

teacher be given a formal notice and could require a certified 
letter, face-to-face review of the teacher’s performance, and/or a 
hearing in front of the district’s board of education. 
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Study of the Chicago policy 

• Brian Jacob has studied how the Chicago policy was 
implemented and its effects. 

• First, Jacob shows that there is a correlation between a 
teacher’s performance and the probability he/she is 
fired. 

– Principals get rid of the worst teachers. 

• The main reasons given for firing of teachers included 
classroom environment, instruction, and professional 
responsibility. 

• Jacob finds suggestive evidence that the increase in 
principal autonomy lead to student performance gains. 
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Washington, DC 

• In 2009, DC moved from a traditional tenure system to a new 

system that incentivized teacher performance called IMPACT. 

• The way IMPACT works is that every teacher is given a score 

between 100-400. 

• If a teacher has a score between 100-174, they would be laid off 

(this is about 2% of the teachers within the district) 

• If a teacher scored between 175-249, they would be labeled as 

“minimally effective” and have a one year period to increase their 

performance. 

– If they didn’t improve, they would be laid off. 

• If a teacher scored between 350-400, they are labeled as “highly 

effective” and would be eligible for a permanent pay increase. 
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IMPACT Controversy 

• Michelle Rhee was the chancellor of DC Board of 
Education from 2007 through 2010. 

• She was a big proponent of school reform. 

• Brought about the introduction of IMPACT. 

• Many teachers felt that the measurement scale 
was faulty with the possibility of a good teacher 
being laid off because of mis-measurement. 

• Rhee resigned shortly after IMPACT went into 
effect. 
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How IMPACT measurements were 

done 

• For teachers of tested subjects and grades, 50% 
of their score was attributed to value-added, 
35% to in-class observation, 10% commitment 
to the school community, and 5% school value 
add. 

• For teachers of non-tested subjects and grades, 
the in-class observation portion goes to 75% 
and commitment to the school community 
goes to 15%. 
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What happened to student 

performance? 

• Adnot, Dee, Katz, and Wyckoff have a 

working paper that looks at DC IMPACT and 

how it affects student performance. 

• In general, there is a positive effect on student 

performance from teachers leaving the district. 

• In particular, the effect is stronger when they 

focus on layoffs of lowest performing teachers. 

9/23/2015 16 



Rockford, IL 

• On March 23, 2010, the Rockford, IL Public School District (RPS) announced the 
layoff of all untenured teachers within the district. 

• The layoffs were part of the superintendent’s plan to increase student test scores by 
2015. 

– Hired in July 2009. 

– Announced layoffs in March 2010. 

– Resigned in April 2011. 

• The affected teachers were told that they would be able to reapply for their position 
at the end of the school year. 

• Principals were given complete authority over whether a teacher that reapplied 
would be rehired in the same position or not. 

• Teachers that were not rehired could then apply to other schools within the district 
with their tenure clock uninterrupted (or they could leave the district). 

• The idea behind the policy was that principals would rehire the high-quality 
teachers and let the low-quality teachers go. This would in turn increase student 
performance. 
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Analysis of Rockford Policy (my 

dissertation) 

• In my analysis of the policy, I look to answer 
four main questions: 

– Did the layoffs and increase in principal autonomy 
lead to fewer teachers being rehired? 

– If there was a change, which teacher characteristics 
affect whether a teacher is rehired? 

– Was there a subsequent change in the 
characteristics of new hires? 

– What impact does the policy have on student test 
performance? 
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Did Principals Change Teacher 

Retention Rates? 

• I find that in the year of the layoffs, untenured 

teachers were about 5 percentage points less 

likely to be retained than they otherwise would 

have been. 
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What criteria did principals use to 

select teachers? 

• Race, gender, and salary have no impact on 
whether a teacher was retained or not. 

• I find evidence that self-contained elementary and 
math teachers are both less likely to retained in 
the year of the layoffs. 

– Why these two? 

• Self-contained elementary teachers may be more easily 
replaced. 

• Math teachers may have better outside options or principals 
may feel more confident in their ability to identify math 
teachers. 
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Teacher VAM and Rehire in Rockford 

• In a surprising turn, I find that teacher VAM was 

inversely related to probability of retention. 

• One potential reason for this is that good teachers 

are driven out of the district because of a distaste 

for the policy. 

• I find that there is some evidence of good teachers 

leaving the district all together, but it does not 

fully explain the inverse relationship between 

VAM and retention. 
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Theoretical impacts on student 

performance 
• The layoffs were originally intended to improve the quality of 

the teaching force and subsequently improve student 
performance. 

• However, we have seen that principals have retained teachers 
in a manner that is opposite of how VAM would have sorted 
them. 
– It is possible that this is an issue with the VAM measurement (bias 

and noise), not an issue with the principals’ decision. 

• Additionally, the resorting of teachers may affect their human 
capital and lead to worse performance in the short run. 
– For example, think of a high school math teacher that gets laid off 

and not rehired in the same position. If she then gets hired at a 
middle school in the district, she has to adjust her teaching methods 
to fit middle school students and subjects. 
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Statistical impact on student 

performance 

• For this analysis, I look at how affected a 

school was by the layoffs. 

– First, I consider the percent of teachers at a school 

that were untenured (i.e. included in the layoff). 

– Additionally, I consider the percent of untenured 

teachers the school did not retain (i.e. how much 

the school used the policy to re-staff). 
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Results 

• I find that if a school had 10% more untenured 

teachers in the year of the policy, their students’ 

average test performance declined by up to 0.04 

standard deviations two years later. 

• When I consider the schools that used the policy 

more actively, I find that schools that retained 

10% fewer untenured teachers in the year of the 

policy saw average student performance decline 

by up to 0.08 standard deviations. 
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Summary 

• Teacher VAM is a way to quantify teacher 

quality, but there is some controversy around 

its use. 

• Some districts and states are starting to use 

VAM in a policy setting. 

• One of the more controversial methods being 

used to improve student performance/increase 

VAM is teacher layoffs. 
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Summary 

• Though experiments by Staiger and Rockoff, 

Hanushek, and Goldhaber all show that student 

performance can be increased by targeted 

layoffs. 

• This is supported with empirical results in 

Chicago (Brian Jacob’s work) and Washington, 

DC (Adnot, Dee, Katz, and Wyckoff’s work). 
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Summary 

• My dissertation finds opposite effects of these 
results. 

• One of the main differences between my results 
and the other empirical work is in how the policy 
was implemented. 

• Specifically, in Rockford, principals were not 
given a clear criteria to evaluate teachers nor did 
they have VAM scores of their teachers. 

• This poor implementation of the theory could be 
driving the difference in the results. 
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